Abstract. A surjective mapping/: X -Vis exactly (n, 1) if/"'( v) contains exactly n points for each y E Y. We show that if Y is a continuum such that each nondegenerate subcontinuum of Y has an endpoint, and if 2 « n < oc, then there is no exactly («, 1) mapping from any continuum onto V. However, if Y is a continuum which contains a nonunicoherent subcontinuum, then such an (n, 1) mapping exists. Therefore, a Peano continuum is a dendrite if and only if for each n (2 =í n < oo) there is no exactly (n, 1) mapping from any continuum onto Y. We also show that for each positive integer n there is an exactly (n, 1) mapping from the Hubert cube onto itself.
1. Introduction. In the early 1940s a sequence of papers appeared which studied the existence of exactly (n, 1) mappings defined on various classes of continua. (A mapping/: X-* Y is exactly (n,\) if /"'( y) contains exactly n points, for each y E Y.) It was shown by Harrold [5] , Roberts [10] and Civin [3] that there is no exactly (2,1) mapping defined on a closed «-cell (n -1,2,3), and the problem for 4 *£ n < oo remains open. Other relevant papers are those of Harrold [6, 7] , Gilbert [4] , Martin and Roberts [8] , Borsuk and Molski [1] and Mioduszewski [9] .
A related problem is the following: Which continua are the images of some continuum under an exactly (n, 1) mapping, where 2 =£ n < oo? Some partial answers were noted by Harrold [6] who showed that no arc has this property and that an exactly (n, 1) image of a finite graph must contain a copy of 5'. We show that if Y is a continuum each of whose nondegenerate subcontinua has an endpoint and if 2 ^ n < oo, then there is no exactly (n, 1) mapping from any continuum onto Y. We also show that there exist exactly (n, 1) mappings from continua onto any nonhereditarily unicoherent continuum. Thus we can conclude, if Y is a Peano continuum and 2 *£ n < oo, that Y is a dendrite if and only if there is no (n, 1) mapping from any continuum onto Y.
In particular, if 2 *£ n, m < oo, then an w-cell is the exactly (n, 1) image of some continuum (compare [3,5 and 10] ). Actually, we are able to show that the continuum may be taken to be an AR, and this fact permits us to construct an exactly (n, 1) mapping of the Hubert cube onto itself. Lemma. Let Y be a continuum with an endpoint e and let 2 *£ n < oo. // there is an exactly (n,\) mapping f from a continuum X onto Y, then there is a proper subcontinuum T, of Y such that f'l(Yx) is connected.
Proof. Let/"'(e) = {x,,..., xn) and let Ux, U2,..-, U" be mutually disjoint open subsets of X such that x, G U¡ for each i = 1,...,«, and let U= U"=x{Ut}. 
Clearly, A/ and N are disjoint. Moreover, since f~\V) n (7, = /"'(K) n t/j for each i, each of the sets f~\V) D (/, is closed and hence A/ and A/ are closed. Since (T,) is connected and the Lemma is proved.
Theorem 1. Let Y be a continuum such that every nondegenerate subcontinuum of Y has an endpoint. If 2 < n < 00, then there is no exactly (n,\) mapping from any continuum onto Y.
Proof. Suppose, on the other hand, there exists a continuum A and an exactly (n, 1) mapping/of A onto Y. Consider the family {Ya} of all subcontinua of Y such that each/"'( Ya) is connected, and let 91 be a maximal nest chosen from this family. Let y0 = Dz% and let A0 = f~\Y0). Clearly, X0 and Y0 are continua and f\ A0 is exactly (n, 1). In particular, Y0 cannot be degenerate since X0 is connected. But then Y0 has an endpoint and so the Lemma contradicts the maximality of 9t.
Recall that a dendrite is a locally connected metrizable continuum which contains no simple closed curve. It is well known that every nondegenerate dendrite has an endpoint and that every subcontinuum of a dendrite is a dendrite [11] . Therefore, the following corollary is immmediate: Corollary 1.1. // 2 < n < oo, then there is no exactly (n,\) mapping from any continuum onto a dendrite. Theorem 2. // V is a continuum which contains a nonunicoherent subcontinuum and if \ *£ n < oo, then there is an exactly (n,\) mapping from some continuum X onto Y. Proof. Since a dendrite is hereditarily unicoherent, this result is immediate from Corollary 1.1 and Theorem 2.
Theorem 1 can be used to show that certain continua other than dendrites cannot be exactly (n. 1) images of any continuum (2 < n < oo). For example, the harmonic fan and the sin( 1 /x )-continuum cannot be such images. It would be of interest to know if there is a tree-like continuum which is such an image.
The following corollary extends some of the above results to mappings which are exactly n-component-to-one, i.e., to mappings / such that f'\Y) has exactly n components for each Y in the range of /. M -~ Y such that/= Im. It follows that / is exactly (n, 1). 3 . Exactly (n, 1) mappings for the Hubert cube. In the Introduction we noted that if m ^ 3 then there is no exactly (2,1) mapping defined on the m-cell, but that this problem is unsolved if 4 < m < oo. In this section we give a solution for m -X0. 
